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Introduction {#onco13105-sec-0006}
============

Colorectal cancer (CRC) is the second most common cause of cancer‐related death in the U.S. [1](#onco13105-bib-0001){ref-type="ref"}. In 2018, there were an estimated 140,250 new cases and 50,630 related deaths in the U.S. [1](#onco13105-bib-0001){ref-type="ref"}, [2](#onco13105-bib-0002){ref-type="ref"}. Approximately 20% of patients with CRC have metastatic disease at diagnosis and between 50% and 60% of patients develop metastases over their treatment course. Metastatic CRC (mCRC) is associated with a poor prognosis, with a 5‐year survival rate of about 14% [1](#onco13105-bib-0001){ref-type="ref"}. However, this represents successive improvements over the last decade, with the incorporation of novel treatment agents, predictive biomarkers, and a more strategic approach to the delivery of systemic therapies. Currently, the median overall survival for patients with mCRC being treated both in phase III trials and in large observational series or registries is approximately 30 months---more than double that of 20 years ago [3](#onco13105-bib-0003){ref-type="ref"}, [4](#onco13105-bib-0004){ref-type="ref"}, [5](#onco13105-bib-0005){ref-type="ref"}.

Trifluridine plus tipiracil (FTD + TPI; Lonsurf; Taiho Oncology Inc., Princeton, NJ) and regorafenib (REG; Stivarga; Bayer, Whippany, NJ) are two agents approved by the U.S. Food and Drug Administration for the treatment of refractory mCRC [6](#onco13105-bib-0006){ref-type="ref"}, [7](#onco13105-bib-0007){ref-type="ref"}. FTD + TPI is an oral thymidine‐based nucleoside analog, and REG is a multikinase inhibitor involved in multiple pathways, including those driving angiogenesis and oncogenesis. In their respective phase III registration trials, the RECOURSE and CORRECT studies, FTD + TPI and REG both demonstrated significant improvements in overall survival compared with placebo for patients with mCRC that had progressed on multiple lines of therapy [8](#onco13105-bib-0008){ref-type="ref"}, [9](#onco13105-bib-0009){ref-type="ref"}. Although there have been no head‐to‐head trials of these two drugs, they are often compared in clinical practice as they are both oral agents with identical indications that were approved within a few years of each other.

An important factor affecting patient outcomes with oral therapies is medication adherence, defined as the extent to which patients take medications as prescribed [10](#onco13105-bib-0010){ref-type="ref"}, [11](#onco13105-bib-0011){ref-type="ref"}. In treating cancer, previous studies have shown that survival and disease progression are directly impacted by adherence [12](#onco13105-bib-0012){ref-type="ref"}, [13](#onco13105-bib-0013){ref-type="ref"}, [14](#onco13105-bib-0014){ref-type="ref"}. Although patients show a strong preference for oral treatments over intravenous treatments [15](#onco13105-bib-0015){ref-type="ref"}, adherence to oral chemotherapy treatments among patients with cancer is low. The objective of the current study was to assess real‐world treatment patterns and adherence of patients with mCRC treated with FTD + TPI versus REG and to explore the effect of the treatment sequencing on adherence among patients who switched from FTD + TPI to REG and vice versa.

Materials and Methods {#onco13105-sec-0007}
=====================

Data Source {#onco13105-sec-0008}
-----------

The present study used claims data from the IQVIA Real‐World Data Adjudicated Claims, U.S. database (IQVIA database). The database is the largest non‐payer‐owned integrated claims database of commercial insurers as well as Medicare‐eligible retirees with employer‐provided Medicare Supplemental plans covered by the health benefit programs of large employers. The IQVIA database includes medical and pharmacy claims (e.g., retail and mail order) for more than 80 million members from more than 100 health plans across all 50 states of the U.S. These claims are representative of the national commercially insured population and include historical information on patient demographics and inpatient, outpatient, and pharmacy claims. The database is fully compliant with the Health Insurance Portability and Accountability Act of 1996 and its implementing regulations.

Study Design and Patient Selection {#onco13105-sec-0009}
----------------------------------

A retrospective longitudinal cohort design was used to conduct this study. Patients were included in the study if they (a) were diagnosed with CRC (International Classification of Diseases, 9th Revision, Clinical Modification, codes 153.x, 154.0x, 154.1x, 154.8x; International Classification of Diseases, 10th Revision, Clinical Modification: C18.x, C19.x, C20.x, C21.8); (b) received either FTD + TPI or REG (the date of the first dispensing was termed as the index date if after FTD + TPI approval \[i.e., October 2015\]) between October 2015 and July 2017; (c) were 18 years or older as of the index date; and (d) had at least 3 months of continuous eligibility before and after the index date. The baseline period was defined as the 3‐month period prior to the index date. The observation period spanned from the index date until the earliest date between end of data availability, end of insurance coverage, or the day before a switch to another mCRC therapy. Patients were categorized into two study cohorts based on the treatment they received at the index date: FTD + TPI and REG cohorts. The treatment period was defined as the period from the index date to the last day of supply of the last dispensing over the observation period.

A similar design was used for assessing the effect of treatment sequencing on adherence analysis for those patients that received both FTD + TPI and REG ("switcher analysis"). Patients were categorized into two cohorts based on the sequence of treatment they received: FTD + TPI‐to‐REG and REG‐to‐FTD + TPI cohorts. The observation period spanned from the index date until the earliest date between end of data availability, end of insurance coverage, or the day before a switch to another mCRC therapy (excluding FTD + TPI and REG). The treatment period was defined as the period from the index date to the last day of supply of the last dispensing of the second therapy.

Study Outcomes {#onco13105-sec-0010}
--------------

Medication adherence was assessed using medication possession ratio (MPR) and proportion of days covered (PDC). MPR was calculated by dividing total number of days of medication supplied by total number of days between the first prescription and the last day of supply of the last prescription among patients with at least two prescriptions. PDC was defined as the number of unique days with medication divided by the length of a fixed time interval. For both MPR and PDC, patients with a value \>0.80 were considered adherent to their therapy. Persistence was defined as continuous use of the index therapy over a fixed time interval, with a specified allowable gap (i.e., 45 or 60 days) between two consecutive prescriptions or in the period between the last day of supply of the last prescription and the end of the observation period. Time to discontinuation (TTD) was assessed over the entire observation period using the same two allowable gap thresholds (i.e., 45 or 60 days).

Statistical Analysis {#onco13105-sec-0011}
--------------------

Baseline demographic and clinical characteristics were described and compared between the two cohorts (FTD + TPI vs. REG users). Differences in the baseline characteristics between the two cohorts were compared using chi‐square tests for categorical variables and Wilcoxon rank sum tests for continuous variables.

Multivariable linear regression models were used to estimate mean differences in adherence between the two cohorts. In addition, multivariable logistic regression models were used to compare the proportion of adherent patients (MPR and PDC \>.80) between the two cohorts and estimate the odds ratios (ORs) and their corresponding 95% confidence intervals (CIs). Multivariable Cox proportional hazards models were used to compare TTD between the two cohorts and estimate hazard ratios (HRs) and their corresponding 95% CIs. The baseline covariates adjusted for in the regression models included age, gender, region, insurance plan, year of index date, Quan‐Charlson comorbidity index (Quan‐CCI) score, all‐cause baseline drug costs, and all‐cause baseline medical costs.

Results {#onco13105-sec-0012}
=======

Baseline Characteristics {#onco13105-sec-0013}
------------------------

A total of 1,452 patients treated with FTD + TPI or REG were identified from the IQVIA database. After applying all inclusion and exclusion criteria, the final study sample comprised 469 FTD + TPI users and 311 REG users who were initiated on therapy after FTD + TPI approval (i.e., October 2015; Fig. [1](#onco13105-fig-0001){ref-type="fig"}). Table [1](#onco13105-tbl-0001){ref-type="table"} summarizes the baseline demographic and clinical characteristics of each cohort. The age, gender, and insurance coverage of patients in both cohorts were similar. In both cohorts, the largest group of patients treated were from the South; however, the FTD + TPI cohort did contain a higher percentage of patients from the Northeast (18.6% vs. 10.3%; *p* = .002). The mean Quan‐CCI score was similar between the two cohorts (6.3 vs. 6.3; *p* = .853), and the most common comorbidities identified during the 3‐month baseline period were hypertension, venous thromboembolism, and coronary artery disease. The two most commonly used mCRC antineoplastic therapies prior to the index date were 5‐fluouracil and irinotecan. Patients treated with FTD + TPI had been prescribed these agents less frequently compared with patients treated with REG (5‐fluouracil: 46.5% vs. 53.7%, *p* = .048; irinotecan: 46.1% vs. 53.4%, *p* = .045). Of note, baseline characteristics of REG patients who were initiated on REG prior to FTD + TPI approval date were also evaluated, and no differences were found between these study populations.

![Patient disposition. ^a^Colorectal cancer (CRC) was identified using the International Classification of Diseases (ICD)‐9‐Clinical Modification (CM) codes 153.x, 154.0, 154.1, and 154.8 and ICD‐10 codes C18.x, C19, C20, and C21.8. ^b^Gastric cancer was identified using the ICD‐9‐CM code 151.x and the ICD‐10‐CM codes C16.8 and C16.9. Gastrointestinal stromal tumor was identified using the ICD‐9‐CM codes 171.5, 215.5, and 238.1 and ICD‐10 codes C49.4, D21.4, and D48.1.\
Abbreviations: FTD + TPI, trifluridine+tipiracil; REG, regorafenib.](ONCO-25-e75-g001){#onco13105-fig-0001}

###### 

Baseline demographic and clinical characteristics

  Characteristics[a](#onco13105-note-0002){ref-type="fn"}                            FTD + TPI users (*n* = 469)   REG users (*n* = 311)   *p* value[b](#onco13105-note-0003){ref-type="fn"}
  ---------------------------------------------------------------------------------- ----------------------------- ----------------------- ---------------------------------------------------
  Age at treatment initiation, mean ± SD (median)                                    55.7 ± 9.6 (56)               57.0 ± 8.5 (58)         .072
  Female, *n* (%)                                                                    203 (43.3)                    143 (46.0)              .458
  Year of treatment initiation, *n* (%)                                                                                                    
  2015                                                                               83 (17.7)                     64 (20.6)               .314
  2016                                                                               296 (63.1)                    199 (64.0)              .804
  2017                                                                               90 (19.2)                     48 (15.4)               .178
  Region, *n* (%)                                                                                                                          
  South                                                                              193 (41.2)                    145 (46.6)              .131
  Midwest                                                                            117 (24.9)                    86 (27.7)               .399
  Northeast                                                                          87 (18.6)                     32 (10.3)               .002[c](#onco13105-note-0004){ref-type="fn"}
  West                                                                               65 (13.9)                     45 (14.5)               .811
  Unknown                                                                            7 (1.5)                       3 (1.0)                 .748
  Insurance plan at treatment initiation, *n* (%)                                                                                          
  PPO                                                                                362 (77.2)                    244 (78.5)              .676
  HMO                                                                                73 (15.6)                     43 (13.8)               .504
  POS                                                                                20 (4.3)                      17 (5.5)                .439
  Indemnity/traditional                                                              12 (2.6)                      6 (1.9)                 .567
  Quan‐CCI,[d](#onco13105-note-0005){ref-type="fn"} mean ± SD (median)               6.3 ± 1.5 (6)                 6.3 ± 1.5 (6)           .853
  Selected comorbidities,[d](#onco13105-note-0005){ref-type="fn"} *n* (%)                                                                  
  Hypertension                                                                       161 (34.3)                    118 (37.9)              .303
  Venous thromboembolism                                                             27 (5.8)                      13 (4.2)                .328
  Coronary artery disease                                                            17 (3.6)                      11 (3.5)                .949
  Other ischemic heart disease                                                       16 (3.4)                      11 (3.5)                .925
  Cardiac dysrhythmia                                                                11 (2.3)                      8 (2.6)                 .840
  Congestive heart failure                                                           5 (1.1)                       4 (1.3)                 .747
  Arterial thromboembolism                                                           3 (0.6)                       0 (0.0)                 .280
  Acute myocardial infarction                                                        2 (0.4)                       0 (0.0)                 .520
  Stroke                                                                             2 (0.4)                       2 (0.6)                 .653
  mCRC antineoplastic therapy use,[d](#onco13105-note-0005){ref-type="fn"} *n* (%)                                                         
  5‐fluorouracil                                                                     218 (46.5)                    167 (53.7)              .048[c](#onco13105-note-0004){ref-type="fn"}
  Irinotecan                                                                         216 (46.1)                    166 (53.4)              .045[c](#onco13105-note-0004){ref-type="fn"}
  Bevacizumab                                                                        159 (33.9)                    112 (36.0)              .544
  Leucovorin                                                                         156 (33.3)                    120 (38.6)              .128
  Oxaliplatin                                                                        66 (14.1)                     45 (14.5)               .877
  Cetuximab                                                                          62 (13.2)                     42 (13.5)               .909
  Capecitabine                                                                       56 (11.9)                     34 (10.9)               .666
  Panitumumab                                                                        49 (10.4)                     27 (8.7)                .415
  Ramucirumab                                                                        11 (2.3)                      7 (2.3)                 .931
  Ziv‐aflibercept                                                                    1 (0.2)                       0 (0.0)                 \>.999
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Evaluated at the index date.

Chi‐square tests were used for categorical variables and Wilcoxon tests were used for continuous variables.

*p* value \< .05.

Evaluated during the 3‐month baseline period.

Abbreviations: FTD + TPI, trifluridine + tipiracil; HMO, health maintenance organization; mCRC, metastatic colorectal cancer; POS, point of service; PPO, preferred provider organization; Quan‐CCI, Quan‐Charlson comorbidity index; REG, regorafenib; SD, standard deviation.

Treatment Adherence {#onco13105-sec-0014}
-------------------

Table [2](#onco13105-tbl-0002){ref-type="table"} presents the comparison of treatment patterns between FTD + TPI users and REG users during the observation period (mean length of observation period: 168 days vs. 144 days; *p* = .006). The mean MPR was significantly higher for FTD + TPI users compared with REG users (0.93 vs. 0.86; *p* \< .001). Similarly, the proportions of patients with MPR ≥0.80 and ≥ 0.90 were also significantly higher for FTD + TPI users compared with REG users (MPR ≥0.80: 87.1% vs. 72.6%; MPR ≥0.90: 74.6% vs. 54.3%; both *p* \< .001). The mean PDCs at 3 and 6 months were significantly higher for FTD + TPI users compared with REG users (mean PDC at 3 months, 0.72 vs. 0.60; *p* \< 0.001; mean PDC at 6 months, 0.56 vs. 0.48; *p* = .020). The proportion of patients considered adherent (i.e., PDC ≥0.80) was also significantly higher in the FTD + TPI cohort compared with the REG cohort at 3 months of follow‐up (50.8% vs. 28.0%; *p* \< .001) but did not reach statistical significance at 6 months of follow‐up (21.4% vs. 16.0%; *p* = .325).

###### 

Treatment patterns, adherence, and persistence postindex date

  Outcomes                                                                                                                    FTD + TPI users (*n* = 469)   REG users (*n* = 311)   *p* value[a](#onco13105-note-0007){ref-type="fn"}
  --------------------------------------------------------------------------------------------------------------------------- ----------------------------- ----------------------- ---------------------------------------------------
  Length of the observation period[b](#onco13105-note-0008){ref-type="fn"}                                                                                                          
  Mean ± SD (median), days[d](#onco13105-note-0010){ref-type="fn"}                                                            167.8 ± 107.2 (138)           143.5 ± 82.5 (124)      .006[c](#onco13105-note-0009){ref-type="fn"}
  Patients followed for ≥3 mo, *n* (%)                                                                                        396 (84.4)                    250 (80.4)              .142
  Patients followed for ≥6 mo, *n* (%)                                                                                        159 (33.9)                    81 (26.0)               .020[c](#onco13105-note-0009){ref-type="fn"}
  Treatment patterns                                                                                                                                                                
  Duration of treatment,[d](#onco13105-note-0010){ref-type="fn"} mean ± SD (median)[d](#onco13105-note-0010){ref-type="fn"}   94.2 ± 73.3 (81)              81.4 ± 69.8 (60)        \<.001[c](#onco13105-note-0009){ref-type="fn"}
  MPR                                                                                                                                                                               
  Patients with ≥2 claims, *n* (%)                                                                                            402 (85.7)                    208 (66.9)              \<.001[c](#onco13105-note-0009){ref-type="fn"}
  MPR, Mean ± SD (median)                                                                                                     0.93 ± 0.12 (1.0)             0.86 ± 0.16 (0.9)       \<.001[c](#onco13105-note-0009){ref-type="fn"}
  MPR ≥0.80, *n* (%)                                                                                                          350 (87.1)                    151 (72.6)              \<.001[c](#onco13105-note-0009){ref-type="fn"}
  MPR ≥0.90, *n* (%)                                                                                                          300 (74.6)                    113 (54.3)              \<.001[c](#onco13105-note-0009){ref-type="fn"}
  PDC                                                                                                                                                                               
  At 3 mo                                                                                                                     396 (84.4)                    250 (80.4)              
  Mean PDC ± SD (median)                                                                                                      0.72 ± 0.24 (0.8)             0.60 ± 0.24 (0.6)       \<.001[c](#onco13105-note-0009){ref-type="fn"}
  PDC ≥0.80, *n* (%)                                                                                                          201 (50.8)                    70 (28.0)               \<.001[c](#onco13105-note-0009){ref-type="fn"}
  PDC ≥0.90, *n* (%)                                                                                                          137 (34.6)                    34 (13.6)               \<.001[c](#onco13105-note-0009){ref-type="fn"}
  At 6 mo                                                                                                                     159 (33.9)                    81 (26.0)               
  Mean PDC ± SD (median)                                                                                                      0.56 ± 0.25 (0.6)             0.48 ± 0.25 (0.5)       .020[c](#onco13105-note-0009){ref-type="fn"}
  PDC ≥0.80, *n* (%)                                                                                                          34 (21.4)                     13 (16.0)               .325
  PDC ≥0.90, *n* (%)                                                                                                          19 (11.9)                     2 (2.5)                 .014[c](#onco13105-note-0009){ref-type="fn"}
  Persistence,[e](#onco13105-note-0011){ref-type="fn"} *n* (%)                                                                                                                      
  At 3 mo                                                                                                                     396 (84.4)                    250 (80.4)              
  No gap ≥45 d                                                                                                                328 (82.8)                    170 (68.0)              \<.001[c](#onco13105-note-0009){ref-type="fn"}
  No gap ≥60 d                                                                                                                334 (84.3)                    176 (70.4)              \<.001[c](#onco13105-note-0009){ref-type="fn"}
  At 6 mo                                                                                                                     159 (33.9)                    81 (26.0)               
  No gap ≥45 d                                                                                                                62 (39.0)                     26 (32.1)               .295
  No gap ≥60 d                                                                                                                71 (44.7)                     33 (40.7)               .563
  Time to discontinuation, mean ± SD (median)                                                                                                                                       
  No gap ≥45 d                                                                                                                94.8 ± 67.1 (84)              78.0 ± 61.4 (62)        \<.001[c](#onco13105-note-0009){ref-type="fn"}
  No gap ≥60 d                                                                                                                99.3 ± 71.1 (91)              86.5 ± 68.1 (73)        \<.001[c](#onco13105-note-0009){ref-type="fn"}
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Chi‐square tests were used for categorical variables and Wilcoxon tests were used for continuous variables.

The observation period was defined as the period from the index date to the earliest date between the day before a switch to a metastatic CRC treatment, end of continuous insurance coverage, or end of data availability.

*p* value \< .05.

The treatment period was defined as the period from the index date to the last day of supply of the last dispensing over the observation period.

Persistence was defined as continuous treatment without a gap longer than a permissible duration within a fixed time interval. The gap was calculated as time between the end of a dispensing and the beginning of next dispensing or time between the last day of the last dispensing and the end of the assessment period.

Abbreviations: FTD + TPI, trifluridine + tipiracil; MPR, medication possession ratio; PDC, proportion of days covered; REG, regorafenib; SD, standard deviation.

Consistently, the FTD + TPI cohort had significantly higher mean MPR, PDC, and proportion of patients considered adherent compared with the REG cohort after adjusting for baseline covariates (Table [3](#onco13105-tbl-0003){ref-type="table"}). More specifically, FTD + TPI users were more likely to have an MPR ≥0.80 compared with REG users (OR, 2.47; *p* \< .001) and to have a PDC ≥0.80 at 3 months (OR, 2.77; *p* \< .001). The FTD + TPI users were more likely to have a PDC ≥0.80 at 6 months, but the results were not statistically significant (OR, 1.43; *p* = .351).

###### 

Comparison of persistence and adherence

  Outcomes                  Mean difference[a](#onco13105-note-0013){ref-type="fn"} (95% CI), FTD + TPI vs. REG   *p* value                                        Odds ratio[b](#onco13105-note-0014){ref-type="fn"} (95% CI), FTD + TPI vs. REG   *p* value                                        Hazard ratio[c](#onco13105-note-0015){ref-type="fn"} (95% CI), FTD + TPI vs. REG   *p* value
  ------------------------- ------------------------------------------------------------------------------------- ------------------------------------------------ -------------------------------------------------------------------------------- ------------------------------------------------ ---------------------------------------------------------------------------------- ----------------------------------------------
  MPR                                                                                                                                                                                                                                                                                                                                                                                   
  MPR (%)                   6.33 (4.03--8.64)                                                                     \<.001[d](#onco13105-note-0016){ref-type="fn"}                                                                                                                                                                                                                        
  MPR ≥80%                                                                                                                                                         2.47 (1.60--3.79)                                                                \<.001[d](#onco13105-note-0016){ref-type="fn"}                                                                                      
  PDC                                                                                                                                                                                                                                                                                                                                                                                   
  PDC (%), at 3 mo          11.88 (8.17--15.59)                                                                   \<.001[d](#onco13105-note-0016){ref-type="fn"}                                                                                                                                                                                                                        
  PDC (%), at 6 mo          6.73 (0.22--13.23)                                                                    .043[d](#onco13105-note-0016){ref-type="fn"}                                                                                                                                                                                                                          
  PDC ≥80%, at 3 mo                                                                                                                                                2.77 (1.95--3.94)                                                                \<.001[d](#onco13105-note-0016){ref-type="fn"}                                                                                      
  PDC ≥80%, at 6 mo                                                                                                                                                1.43 (0.68--3.02)                                                                .351                                                                                                                                
  Time to discontinuation                                                                                                                                                                                                                                                                                                                                                               
  No gap ≥45 d                                                                                                                                                                                                                                                                                       .76 (0.63--0.93)                                                                   .006[d](#onco13105-note-0016){ref-type="fn"}
  No gap ≥60 d                                                                                                                                                                                                                                                                                       .91 (0.73--1.12)                                                                   .374
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Mean differences were estimated using multivariate linear models adjusted for demographic covariates (age, gender, region, insurance plan, year of index date), Quan‐Charlson comorbidity index, all‐cause baseline drug costs, all‐cause baseline medical costs.

Odds ratios were estimated using logit binomial models adjusted for demographic covariates (age, gender, region, insurance plan, year of index date), Quan‐Charlson comorbidity index, all‐cause baseline drug costs, all‐cause baseline medical costs.

Hazard ratio were estimated using Cox proportional hazards models adjusted for demographic covariates (i.e., age, gender, region, insurance plan, year of index date), Quan‐Charlson comorbidity index, all‐cause baseline drug costs, all‐cause baseline medical costs.

*p* value \< .05.

Abbreviations: CI, confidence interval; FTD + TPI, trifluridine + tipiracil; MPR, medication possession ratio; PDC, proportion of days covered; REG, regorafenib.

Treatment Persistence and Time to Discontinuation {#onco13105-sec-0015}
-------------------------------------------------

Patients treated with FTD + TPI had a significantly longer treatment duration compared with patients treated with REG (mean length of treatment: 94 days vs. 81 days; *p* \< .001). Persistence at 3 months, whether defined with a permissible gap of 45 or 60 days between dispensings, was higher in the FTD + TPI cohort than the REG cohort (45‐day gap: 82.8% vs. 68.0%; *p* \< .001; 60‐day gap: 84.3% vs. 70.4%; *p* \< .001), but the difference was not statistically significant at 6 months (45‐day gap: 39.0% vs. 32.1%; *p* = .295; 60‐day gap: 44.7% vs. 40.7%; *p* = .563; Table [2](#onco13105-tbl-0002){ref-type="table"}).

The mean TTD was significantly longer for FTD + TPI users compared with REG users, with discontinuation defined either as a gap in treatment of 45 or 60 days (45‐day gap: 94.8 vs. 78.0 days; *p* \< .001; 60‐day gap: 99.3 vs. 86.5 days; *p* \< .001). After adjusting for the baseline covariates, FTD + TPI users had significantly lower risk of discontinuation than REG users (HR, 0.76; *p* = .006) when an allowable gap of 45 day was used. With an allowable gap of 60 days, the risk of discontinuation was not significantly different between the two cohorts (Table [3](#onco13105-tbl-0003){ref-type="table"}).

Switchers Analysis {#onco13105-sec-0016}
------------------

A total of 96 FTD + TPI‐to‐REG switchers and 83 REG‐to‐FTD + TPI switchers were identified in the subgroup analysis of switchers. Baseline characteristics and previously ordered treatments were similar between both cohorts. The mean Quan‐CCI score was also similar between both cohorts (6.4 vs. 6.2; *p* = .892), and the most common comorbidities seen were the same as those in the FTD + TPI and REG cohorts in the primary analysis (Table [4](#onco13105-tbl-0004){ref-type="table"}).

###### 

Baseline demographic and clinical characteristics: Subgroup analysis among switchers

  Characteristics[a](#onco13105-note-0018){ref-type="fn"}                            FTD + TPI‐to‐REG switchers (*n* = 96)   REG‐to‐FTD + TPI switchers (*n* = 83)   *p* value[b](#onco13105-note-0019){ref-type="fn"}
  ---------------------------------------------------------------------------------- --------------------------------------- --------------------------------------- ---------------------------------------------------
  Age at treatment initiation, mean ± SD (median)                                    54.9 ± 9.0 (55)                         54.0 ± 7.8 (55)                         .680
  Female, *n* (%)                                                                    40 (41.7)                               38 (45.8)                               .580
  Year of treatment initiation, *n* (%)                                                                                                                              
  2015                                                                               15 (15.6)                               20 (24.1)                               .154
  2016                                                                               69 (71.9)                               59 (71.1)                               .907
  2017                                                                               12 (12.5)                               4 (4.8)                                 .072
  Region, *n* (%)                                                                                                                                                    
  South                                                                              32 (33.3)                               36 (43.4)                               .168
  Midwest                                                                            33 (34.4)                               26 (31.3)                               .665
  Northeast                                                                          17 (17.7)                               8 (9.6)                                 .120
  West                                                                               14 (14.6)                               12 (14.5)                               .981
  Unknown                                                                            0 (0.0)                                 1 (1.2)                                 .464
  Insurance plan at treatment initiation, *n* (%)                                                                                                                    
  PPO                                                                                75 (78.1)                               69 (83.1)                               .400
  HMO                                                                                13 (13.5)                               7 (8.4)                                 .279
  POS                                                                                6 (6.3)                                 6 (7.2)                                 .794
  Indemnity/traditional                                                              2 (2.1)                                 1 (1.2)                                 \>.999
  Quan‐ CCI,[b](#onco13105-note-0019){ref-type="fn"} mean ± SD (median)              6.4 ± 1.2 (6)                           6.2 ± 1.5 (6)                           .892
  Selected comorbidities,[c](#onco13105-note-0020){ref-type="fn"} *n* (%)                                                                                            
  Hypertension                                                                       25 (26.0)                               29 (34.9)                               .196
  Venous thromboembolism                                                             4 (4.2)                                 4 (4.8)                                 \>.999
  Coronary artery disease                                                            1 (1.0)                                 1 (1.2)                                 \>.999
  Other ischemic heart disease                                                       1 (1.0)                                 1 (1.2)                                 \>.999
  Cardiac dysrhythmia                                                                0 (0.0)                                 2 (2.4)                                 .214
  Congestive heart failure                                                           1 (1.0)                                 0 (0.0)                                 \>.999
  Arterial thromboembolism                                                           0 (0.0)                                 0 (0.0)                                 
  Acute myocardial infarction                                                        0 (0.0)                                 0 (0.0)                                 
  Stroke                                                                             0 (0.0)                                 0 (0.0)                                 
  mCRC antineoplastic therapy use,[c](#onco13105-note-0020){ref-type="fn"} *n* (%)                                                                                   
  5‐fluorouracil                                                                     48 (50.0)                               44 (53.0)                               .688
  Irinotecan                                                                         50 (52.1)                               42 (50.6)                               .843
  Bevacizumab                                                                        44 (45.8)                               37 (44.6)                               .866
  Leucovorin                                                                         36 (37.5)                               30 (36.1)                               .851
  Oxaliplatin                                                                        17 (17.7)                               17 (20.5)                               .637
  Cetuximab                                                                          15 (15.6)                               8 (9.6)                                 .233
  Capecitabine                                                                       13 (13.5)                               14 (16.9)                               .535
  Panitumumab                                                                        4 (4.2)                                 10 (12.0)                               .050
  Ramucirumab                                                                        3 (3.1)                                 3 (3.6)                                 \>.999
  Ziv‐aflibercept                                                                    0 (0.0)                                 0 (0.0)                                 
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Evaluated at the index date.

Chi‐square tests were used for categorical variables and Wilcoxon tests were used for continuous variables.

Evaluated during the 3‐month baseline period.

Abbreviations: FTD + TPI, trifluridine plus tipiracil; HMO, health maintenance organization; mCRC, metastatic colorectal cancer; POS, point of service; PPO, preferred provider organization; Quan‐CCI, Quan‐Charlson comorbidity index; REG, regorafenib; SD, standard deviation.

Table [5](#onco13105-tbl-0005){ref-type="table"} presents the comparison of treatment patterns between FTD + TPI‐to‐REG switchers and REG‐to‐FTD + TPI switchers during the observation period (mean length of observation period, FTD + TPI‐to‐REG vs. REG‐to‐FTD + TPI: 270 days vs. 280 days; *p* = .855). The mean MPR was significantly higher for FTD + TPI‐to‐REG switchers compared with REG‐to‐FTD + TPI switchers (0.88 vs. 0.79; *p* = .003). The mean PDC values at 3 months and 6 months were significantly higher for FTD + TPI‐to‐REG switchers compared with REG‐to‐FTD + TPI switchers (mean PDC at 3 months, 0.87 vs. 0.75; *p* \< .001; mean PDC at 6 months, 0.73 vs. 0.62; *p* \< .001). The proportion of adherent patients (i.e., MPR ≥0.80) was significantly higher in the FTD + TPI‐to‐REG cohort compared with the REG‐to‐FTD + TPI cohort (79.2% vs. 57.8%; *p* = .002; OR, 2.91; *p* = .004). Consistently, the proportion of adherent patients (i.e., PDC ≥0.80) was also significantly higher in the FTD + TPI‐to‐REG cohort compared with the REG‐to‐FTD + TPI cohort at 3 months (81.1% vs. 49.4%, *p* \< .001; OR, 4.60, *p* \< .001) and 6 months (44.2% vs. 22.7%, *p* = .007; OR, 2.95, *p* = .011).

###### 

Comparison of persistence and adherence: Subgroup analysis among switchers

  Outcomes                                                                                                                    FTD + TPI‐to‐REG switchers (*n* = 96)   REG‐to‐FTD + TPI switchers (*n* = 83)   *p* value[a](#onco13105-note-0023){ref-type="fn"}
  --------------------------------------------------------------------------------------------------------------------------- --------------------------------------- --------------------------------------- ---------------------------------------------------
  Length of the observation period[b](#onco13105-note-0024){ref-type="fn"}                                                                                                                                    
  Mean ± SD (median)[d](#onco13105-note-0026){ref-type="fn"}                                                                  270.1 ± 110.0 (260)                     279.5 ± 123.1 (253)                     .855
  Patients followed for ≥3 mo, *n* (%)                                                                                        95 (99.0)                               83 (100.0)                              \>.999
  Patients followed for ≥6 mo, *n* (%)                                                                                        77 (80.2)                               66 (79.5)                               .909
  Treatment patterns                                                                                                                                                                                          
  Duration of treatment,[c](#onco13105-note-0025){ref-type="fn"} mean ± SD (median)[d](#onco13105-note-0026){ref-type="fn"}   192.4 ± 92.3 (174)                      188.3 ± 97.5 (168)                      .575
  First treatment, mean ± SD (median)                                                                                         102.3 ± 50.6 (89)                       82.0 ± 55.6 (66)                        .002[d](#onco13105-note-0026){ref-type="fn"}
  Second treatment, mean ± SD (median)                                                                                        70.2 ± 64.3 (52)                        75.0 ± 63.0 (58)                        .370
  MPR                                                                                                                                                                                                         
  Patients with ≥2 claims, *n* (%)                                                                                            96 (100.0)                              83 (100.0)                              
  MPR, Mean ± SD (median)                                                                                                     0.88 ± 0.13 (0.9)                       0.79 ± 0.20 (0.8)                       .003[d](#onco13105-note-0026){ref-type="fn"}
  MPR ≥0.80, *n* (%)                                                                                                          76 (79.2)                               48 (57.8)                               .002[d](#onco13105-note-0026){ref-type="fn"}
  MPR ≥0.90, *n* (%)                                                                                                          45 (46.9)                               34 (41.0)                               .427
  PDC                                                                                                                                                                                                         
  At 3 mo                                                                                                                     95 (99.0)                               83 (100.0)                              
  Mean PDC ± SD (median)                                                                                                      0.87 ± 0.14 (0.9)                       0.75 ± 0.20 (0.8)                       \<.001[d](#onco13105-note-0026){ref-type="fn"}
  PDC ≥0.80, n (%)                                                                                                            77 (81.1)                               41 (49.4)                               \<.001[d](#onco13105-note-0026){ref-type="fn"}
  PDC ≥0.90, n (%)                                                                                                            55 (57.9)                               21 (25.3)                               \<.001[d](#onco13105-note-0026){ref-type="fn"}
  At 6 mo                                                                                                                     77 (80.2)                               66 (79.5)                               
  Mean PDC ± SD (median)                                                                                                      0.73 ± 0.18 (0.8)                       0.62 ± 0.19 (0.6)                       \<.001[d](#onco13105-note-0026){ref-type="fn"}
  PDC ≥0.80, *n* (%)                                                                                                          34 (44.2)                               15 (22.7)                               .007[d](#onco13105-note-0026){ref-type="fn"}
  PDC ≥0.90, *n* (%)                                                                                                          14 (18.2)                               4 (6.1)                                 .029[d](#onco13105-note-0026){ref-type="fn"}
  First treatment persistence[e](#onco13105-note-0027){ref-type="fn"}, *n* (%)                                                                                                                                
  At 3 mo                                                                                                                     95 (99.0)                               83 (100.0)                              
  No gap ≥45 d                                                                                                                89 (93.7)                               59 (71.1)                               \<.001[d](#onco13105-note-0026){ref-type="fn"}
  No gap ≥60 d                                                                                                                90 (94.7)                               62 (74.7)                               \<.001[d](#onco13105-note-0026){ref-type="fn"}
  At 6 mo                                                                                                                     77 (80.2)                               66 (79.5)                               
  No gap ≥45 d                                                                                                                22 (28.6)                               13 (19.7)                               .219
  No gap ≥60 d                                                                                                                27 (35.1)                               17 (25.8)                               .229
  Time to first treatment discontinuation, mean ± SD (median)                                                                                                                                                 
  No gap ≥45 d                                                                                                                107.2 ± 51.7 (92)                       81.1 ± 55.0 (66)                        \<.001[d](#onco13105-note-0026){ref-type="fn"}
  No gap ≥60 d                                                                                                                109.8 ± 53.9 (95)                       84.0 ± 55.9 (69)                        \<.001[d](#onco13105-note-0026){ref-type="fn"}
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Chi‐square tests were used for categorical variables and Wilcoxon tests were used for continuous variables.

The observation period was defined as the period from the index date to the earliest date between the day before a switch to a metastatic CRC treatment (other than the second therapy), end of continuous insurance coverage, or end of data availability.

The treatment period was defined as the period from the index date to the last day of supply of the last dispensing over the observation period.

*p* value \< .05.

Persistence was defined as continuous treatment without a gap longer than a permissible duration within a fixed time interval. The gap was calculated as time between the end of a dispensing and the beginning of next dispensing or time between the last day of the last dispensing and the end of the observation period.

Abbreviations: CRC, colorectal cancer; FTD + TPI, trifluridine + tipiracil; MPR, medication possession ratio; PDC, proportion of days covered; REG, regorafenib; SD, standard deviation.

FTD + TPI‐to‐REG switchers had a longer duration of their first treatment compared with REG‐to‐FTD + TPI switchers (mean duration of first treatment: 102 vs. 82 days; *p* = .002). Persistence with first treatment evaluated at 3 months was higher in patients initiated on FTD + TPI first (allowable gap of 45 days: 93.7% vs. 71.1%; *p* \< .001; allowable gap of 60 days: 94.7% vs. 74.7%; *p* \< .001) but did not reach statistical significance at 6 months (allowable gap of 45 days: 28.6% vs. 19.7%; *p* = .219; allowable gap of 60 days: 35.1% vs. 25.8%; *p* = .229). The mean TTD of first treatment was significantly longer for FTD + TPI‐to‐REG switchers compared with REG‐to‐FTD + TPI switchers, regardless of whether discontinuation was defined as a gap in treatment of 45 days (107 vs. 81 days; *p* \< .001) or 60 days (110 vs. 84 days; *p* \< .001).

Discussion {#onco13105-sec-0017}
==========

In this study of real‐world treatment patterns among patients with mCRC treated with FTD + TPI and REG, FTD + TPI was associated with higher medication adherence than REG. FTD + TPI users were twice as likely to have an MPR ≥0.80 and significantly less likely to discontinue treatment. Moreover, patients who switched from FTD + TPI to REG showed higher adherence, higher compliance, and lower likelihood of discontinuing their first treatment compared with those who switched from REG to FTD + TPI.

To date, few studies have examined adherence to therapy in patients with mCRC using FTD + TPI or REG [16](#onco13105-bib-0016){ref-type="ref"}, [17](#onco13105-bib-0017){ref-type="ref"}, [18](#onco13105-bib-0018){ref-type="ref"}, [19](#onco13105-bib-0019){ref-type="ref"}. A single‐center study using self‐reported treatment diaries to evaluate adherence in patients using FTD + TPI reported an adherence rate of 95.0%--98.2% [17](#onco13105-bib-0017){ref-type="ref"}. These results are consistent with the mean MPR reported in the current study for FTD + TPI (mean MPR, 0.93). Another study found that adherence increased from 64.4% in the first cycle to 83.8% in the third cycle for patients treated with REG [19](#onco13105-bib-0019){ref-type="ref"}. Similarly, a study by Del Prete and colleagues reported an average adherence to treatment with REG of 82% during the first 4 months of treatment [18](#onco13105-bib-0018){ref-type="ref"}. These results corroborate our finding that mean MPR for REG users was 0.86 for a mean follow‐up of about 140 days.

More recently, we reported a comparative study of adherence to FTD + TPI versus REG in U.S. real‐world practice that found that patients with mCRC using FTD + TPI were 80% more likely to have an MPR ≥0.80 compared with patients using REG and more than twice as likely to have a PDC of ≥0.80 at 3 months. Furthermore, patients using FTD + TPI were 37% less likely to discontinue treatment (60‐day gap) than those using REG; only 40% of patients using FTD + TPI had discontinued treatment at 90 days after the initiation of therapy compared with 57% of patients using REG [16](#onco13105-bib-0016){ref-type="ref"}. That earlier study evaluated older patient data from limited supply channels. The results from this present study are consistent with those findings, showing significantly higher adherence and compliance rates as well as longer TTD for patient treated with FTD + TPI.

A retrospective single‐center study conducted in Japan showed that the safety profiles of FTD + TPI and REG significantly differ in many aspects [20](#onco13105-bib-0020){ref-type="ref"}, which may contribute to the observed difference in adherence. In that study, hand‐foot syndrome and liver dysfunction were much more common among patients treated with REG than those treated with FTD + TPI [20](#onco13105-bib-0020){ref-type="ref"}, and these two adverse events (AEs) are the most common causes of nonadherence to REG [19](#onco13105-bib-0019){ref-type="ref"}. Conversely, nausea and vomiting were more common among patients treated with FTD + TPI than those treated with REG, and these are among the most common factors associated with nonadherence to FTD + TPI [17](#onco13105-bib-0017){ref-type="ref"}. Therefore, these AEs appear likely to contribute to the difference in adherence observed in the current study, although this has not been formally evaluated. Further research is warranted to understand the factors underlying the difference in adherence between FTD + TPI and REG.

To the best of our knowledge, no studies have assessed the impact of administrating FTD + TPI and REG in sequence on adherence. This study\'s assessment of treatment adherence among patients who switched from FTD + TPI to REG and vice versa showed that FTD + TPI‐to‐REG switchers were twice more likely to have an MPR ≥0.80 and over four times more likely to have a PDC ≥0.80 compared with REG‐to‐FTD + TPI switchers. Notably, this increased adherence was demonstrated over the entire observation period, encompassing both lines of treatment. Moreover, the duration of the first treatment for FTD + TPI‐to‐REG switchers was significantly longer than that for REG‐to‐FTD + TPI switchers. In light of the present observation that adherence is higher in patients treated with FTD + TPI than those treated with REG, this suggests that at least part of the difference in adherence between FTD + TPI‐to‐REG versus REG‐to‐FTD + TPI switchers can be attributed to the longer time spent on FTD + TPI. These results extend the previous findings of increased adherence to FTD + TPI and suggest an advantage to initiating FTD + TPI before REG; this may be particularly relevant in this setting, where any treatment is generally associated with a higher risk of toxicities and limited potential for clinical benefits.

Ultimately, both FTD + TPI and REG represent active treatment options for patients with mCRC who have already progressed on multiple lines of therapy. The choice of treatment is a clinical decision that must be tailored to each patient\'s clinical and disease characteristics, with the aim to optimize treatment outcomes and reduce cumulative toxicities. Given that FTD + TPI and REG have demonstrated comparable survival benefits in this population, increased weight must be placed on other important considerations, including tolerability and schedule of administration [21](#onco13105-bib-0021){ref-type="ref"}, [22](#onco13105-bib-0022){ref-type="ref"}, [23](#onco13105-bib-0023){ref-type="ref"}. Greater information regarding the real‐world adherence to therapy and duration of treatment with these agents can provide additional insight useful in these treatment decisions.

Some limitations of this study should be noted. First, the study was subject to common limitations of studies based on health care claims data, such as possible billing inaccuracies or omissions in coded procedures, diagnoses, or pharmacy claims. However, potential inaccuracies or omissions are expected to affect all cohorts to a similar extent. Second, given that treatment patterns were derived from outpatient pharmacy claims, the presence of a dispensed medication does not indicate that the medication was consumed or that it was used as prescribed. In addition, medications received during an inpatient stay were not available in the database. Third, the observational design of the study is susceptible to additional potential biases such as information or classification bias (e.g., identification of false positive or false negative CRC diagnosis). Fourth, residual confounding may exist if potential confounders remained uncontrolled because of unavailability of data, limits of data collection, or potential inaccuracies in claims data. Finally, the generalizability of the study findings may be limited, because the IQVIA database was predominantly sourced from commercially insured plan members and may under‐represent Medicare beneficiaries.

Conclusion {#onco13105-sec-0018}
==========

This real‐world study of adherence and persistence in patients with mCRC indicates that treatment with FTD + TPI is associated with significantly higher medication adherence, persistence, and longer time to discontinuation than with REG. In those patients receiving both agents, patients treated with FTD + TPI prior to switching to REG also showed higher adherence, first‐line persistence, and duration of therapy. Moreover, this analysis demonstrates that claims data analysis can provide insight into oral chemotherapy adherence patterns in mCRC. These findings can help inform treatment decisions with respect to the choice and sequencing of treatment with FTD + TPI and REG in patients with mCRC.
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